The high frequency of respiratory health problems among workers in poultry 40 confinement buildings has often been reported (Radon et al., 2002b; Kirychuck et al., 41 2003; Rylander and Carvalheiro, 2006) . The air in poultry houses is known to be 42 contaminated by various potentially hazardous materials including gases (e.g. NH 3 ), 43 chemicals such as disinfectants, and organic and inorganic dust. Organic dust in poultry 44 houses consists of a complex combination of feed, litter, animal material such as F o r P e e r R e v i e w O n l y 3 feathers and skin, and faecal particles (Ellen et al., 2000) . It also contains high 46 concentrations of airborne microorganisms such as fungi, viruses, bacteria, and their 47 constituents (Jones et al., 1984; Seedorf et al., 1998; Radon et al., 2002a; Lee et al., 48 2006). Endotoxins, derived from the outer membrane of Gram negative bacteria, 49 constitute a major component of organic dust (Rylander, 2002) . Endotoxins exhibit 50 proinflammatory properties and are therefore implicated in the aetiology of occupational 51 lung diseases including asthma-like syndrome, organic dust toxic syndrome (ODTS) 52 and chronic airway obstruction (Schenker et al., 1998; Rylander, 2002; Douwes et al., 53 2003) . High levels of endotoxins in poultry confinement buildings have been reported 54 (Clark et al., 1983; Jones et al., 1984; Seedorf et al., 1998; Schriel et al., 2007) . A 55 relationship between poultry worker exposure to endotoxins and the occurrence of 56 respiratory symptoms has been established in some studies (Thelin et al., 1984;  57 Donham et al., 2000; Kirychuck et al., 2006) . In laying hen and turkey buildings an 58 exposure concentration higher than 614 EU/m 3 endotoxins was associated with 59 pulmonary function decrements in workers (Donham et al., 2000) . Interestingly, aerial 60 concentrations of endotoxins and their consequences on human health appear to vary 61 according to the bird housing system. Kirychuk et al. (2006) reported that endotoxin 62 concentrations in cage-housed poultry farms tended to be greater than in on-floor broiler 63 farms, and that workers in cage systems more frequently reported current and chronic 64 phlegm. In experimental layer houses, Larsson et al. (1999) project was based on an experimental assay, followed by an observational field survey.
87
The experimental assay was focused on measuring the personal exposure of workers to 88 air pollutants, while the field study assessed air quality in poultry buildings under 89 commercial conditions. The first objective of the present study, within the framework of 90 the AIRPOUL project, was to determine the personal exposure to endotoxins of 91 stockmen working in a cage system and an aviary system under experimental 92 conditions. Secondly, the ambient endotoxin concentrations were determined and 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
MATERIALS AND METHODS

97
Experimental trial
98
Experimental facilities
99
The study was performed in 2006 in two laying houses on an experimental farm located 100 in Brittany (France). In the first building, hens were kept in two identical aviaries Endotoxin and dust sampling.
110
The endotoxin concentrations in the inhalable dust fraction (diameter < 100 µm) were 111 measured 7 times in the ambient air when the hens were between 59 and 66 weeks of ARELCO) operating at a rate of 1 l/min (air flow checked before and after measuring).
127
The two workers involved in the study were non-smokers; one worked in the cage 128 building and the other in the aviary system. Neither suffered from chronic respiratory 129 diseases.
130
Ambient dust was measured fortnightly when hens were 19 to 63 weeks old.
131
Samples for the respirable dust fraction (< 5µm) were collected using a stationary pump was operated at a rate of 10 l/min and was checked before and after sampling. All give grounds for concern about the health of poultry workers. Effective methods to 339 reduce worker exposure to air contaminants in laying houses still need to be developed.
340
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